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Evolution of overpressured and underpressured oil and gas reservoirs, Anadarko Basin of Oklahoma, Texas, and Kansas—Paleopressure and Overpressure
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Rapid deposition during Pennsylvanian and Permian
time buried the Devonian Woodford Shale and -
Pennsylvanian source rocks (not shown) into the
hydrocarbon generation window. We surmise that
most of the overpressure in the deep basin developed
at that time, although additional hydrocarbon
generation may have occurred during Cretaceous
time. The Permian cap, of Leonardian and
Guadalupian age, covered the area until it was
progressively eroded from east-central Oklahoma
and Kansas.
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Resistivity logs and resistivity trendlines are shown
here for selected wells distributed across the basin.
The location of Wells A and B refer to the logs displayed
in section 6. Depths are indicated in thousands of feet.
In wells on the eastern and western sides of the basin,
the resistivity logs track the trendlines with no
departure, indicating that the wells were probably
never overpressured. In other wells, the resistivity

log reverses and decreases with depth rather than
continuing to increase along the trendline. The
separation between the log and the trendline is -t | i  Presambrian ot
indicated with red shading, which is most visible = . ' o S ' N Besinvs

in wells in the deep basin, where the depth extent ’
and offset of the log from the trendline are greatest.
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Resistivity logs as paleopressure indicators

e ——————————————————— e ——————————————————————————

[ I
60 90 KILOMETERS

We established the resistivity trendline in mudrocks in 175 wells distributed throughout the Anadarko Basin. In many wells, the mudrock resisitivity follows 1 60 MILES
the trendline without a reversal to the bottom of the well (A). In other wells, the resistivity trend in mudrocks reverses and decreases with depth rather than P oo
continuing to increase along the trendline (B). The depth of the first clear separation at 8,000 ft is considered to be the top of paleopressure. The reduction

In resistivity is attributed to the opening of microcracks under excess pressure, which do not close with dissipation of pressure.
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The paleopressured areas (solid colors) were much greater than the present-day overpressured (contours) areas for rocks of Morrowan-Springer,

This map shows the geologic age of the formation where we located the top of paleopressure in the resistivity bl _ :
Desmoinesian, and Missourian ages.

logs. In about half of the area, the top of paleopressure was found in rocks of Desmoinesian age. The top
of paleopressure was found in formations as young as Virgilian, but only in two wells.
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Although this information product, for the most part, is in the
public domain, it also contains copyrighted materials as
noted in the text. Permission to reproduce copyrighted items
for other than personal use must be secured from the
copyright owner.
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contained herein.
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For more information concerning this publication, contact:
Chief Scientist,

USGS Central Energy Resources Science Center

Box 25046, Mail Stop 939

Denver, CO 80225

(303) 236-1647

Or visit the Central Energy Resources Science Center site at:
http://energy.usgs.gov/Generallnfo/ScienceCenters/Central.aspx.
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